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Background and Objectives: Impaired cognitive processing is a key feature of depression. Biases in
autobiographical memory retrieval (in favour of negative and over-general memories) directly impact
depression symptoms, but also inﬂuence downstream cognitive factors implicated in the onset and
maintenance of the disorder. We introduce a novel cognitive intervention, MemFlex, which aims to
correct these biases in memory retrieval and thereby modify key downstream cognitive risk and
maintenance factors: rumination, impaired problem solving, and cognitive avoidance.
Method: Thirty eight adults with remitted Major Depressive Disorder completed MemFlex in an un-
controlled clinical trial. This involved an orientation session, followed by self-guided completion of six
workbook-based sessions over one-month. Assessments of cognitive performance and depression
symptoms were completed at pre- and post-intervention.
Results: Results demonstrated medium-sized effects of MemFlex in improving memory speciﬁcity and
problem solving, and decreasing rumination, and a small effect in reducing cognitive avoidance. No
signiﬁcant change was observed in residual symptoms of depression.
Limitations: This study was an uncontrolled trial, and has provided initial evidence to support a larger-
scale, randomized controlled trial.
Conclusions: These ﬁndings provide promising evidence for MemFlex as a cost-effective, low-intensity
option for reducing cognitive risk associated with depression.
© 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).Depression is a chronic and recurrent condition, with each
experienced depressive episode increasing the risk of future epi-
sodes (Solomon et al., 2000). On average, individuals with Major
Depressive Disorder (MDD)will experience ten depressive episodes
in their lifetime (Kessler, Zhao, Blazer,& Swartz, 1997). Evenwhen a
depressive episode remits, many individuals continue toCognition and Brain Sciences
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r Ltd. This is an open access articleexperience residual symptoms (Kessler et al., 1997). These have a
signiﬁcant impact on daily functioning, and increase the risk for
recurrence (Judd et al., 1998; Paykel et al., 1995). Repeated
depressive episodes not only burden individuals and their families,
but also impose a large cost on healthcare systems worldwide
(Mathers, Fat, & Boerma, 2008). Reducing vulnerability to depres-
sion through both primary- and relapse-prevention therefore pre-
sents a key challenge for clinicians, researchers, and policy makers
alike.
Risk for depression is increased by depressogenic biases across
multiple domains of cognition (Gotlib & Joormann, 2010; Williams
et al., 2007). Depressive symptoms are associated with an atten-
tional bias in favour of negative stimuli and with the processing of
ambiguous information in a negative manner (Mathews &
MacLeod, 2005). These biases at early stages of cognitive process-
ing are supplemented by a tendency towards overgeneralisation of
negative experiences beyond the given context, to the self andunder the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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self-relevant information (Gotlib & Joormann, 2010). For example,
an ambiguous response from a potential partner (e.g., ‘I'm not free
for dinner until next week’) may be interpreted as negative (e.g.,
‘She doesn't want to have dinner with me’), and in turn, this
negative appraisal may generalise from the given context (i.e., the
relationship with this person) to the self (e.g., ‘I am unlovable’) or
world (e.g., ‘other people are untrustworthy’). In this response, the
individual has moved from concrete processing of negative infor-
mation, to abstract and overly global processing. Such dysfunc-
tional abstract or overgeneral information processing is
consistently observed in both depressed and at-risk samples, and is
thought to causally predict depressive symptoms (Watkins,
Baeyens, & Read, 2009).
Interventions to correct or ameliorate such overgeneral or
abstraction biases in depression have had some success. Such
success can be measured by examining the impact of an interven-
tion on its proximal outcome (the bias itself), its distal outcome
(depressive symptoms) and on any intermediate processes through
which the bias is thought to drive the symptoms. A good example is
concreteness training (Watkins et al., 2009), where the aim is to
increase concrete and speciﬁc thinking by requiring individuals to
repeatedly generate concrete (as opposed to abstract or over-
general) construals of their experiences (e.g., by focussing on the
speciﬁc details of a personally encountered event). Concreteness
training has been shown to be proximally effective by reducing
negative overgeneralisation, and subsequently, rumination in those
with dysphoria (Watkins et al., 2009) and distally effective by
reducing depression (Watkins et al., 2012). Current research
therefore suggests that overgeneral and abstract processing of
negative information in depression is malleable to intervention,
representing a potential target for reducing depressive risk.
Depression is also associated with both negative and over-
general biases in the recall of autobiographical memories. Negative
personal memories come to mind more readily than positive or
neutral memories in those with depression (Gotlib & Joormann,
2010). Furthermore, depressed individuals tend to recall such per-
sonal experiences in an overly general manner, and exhibit a rela-
tive difﬁculty retrieving speciﬁc, single incident events (see
Williams et al., 2007).4 Prototypically, repeated categories of
events dominate memory retrieval more in those with depression
(e.g., ‘every time I ask someone out on a date’) as opposed to spe-
ciﬁc memories (e.g., ‘my ﬁrst date with Chris’). Autobiographical
memories are integral to the formation and maintenance of self-
identity (Conway & Pleydell-Pearce, 2000), thus repeated recall of
negative memories will contribute to a negative sense of self. In
turn, if negative memories are primarily recalled in an over-
generalised manner, this may reinforce pervasive, overgeneral
views of the self and world (Beck, 1967). Negative and overgeneral
memory biases therefore reinforce and perpetuate the negative
self-schemata that characterise depression (Crane, Barnhofer, &
Williams, 2007; Williams et al., 2007). Overgeneral negative auto-
biographical memory also seems to drive depression through a
number of intermediate cognitive processes; for example, by
reducing the capacity for social problem solving (Jing, Madore, &
Schacter, 2016) or social sharing (Beike, Brandon, & Cole, 2016),
and by promoting maladaptive strategies such as cognitive4 Interestingly, on the prototypical measure of overgeneral memory biases (The
Autobiographical Memory Test [AMT]), depressed individuals respond more readily
with overgeneral personal memories not only to negative prompts (e.g. the word
failure) but also to positive prompts (e.g. the word party; see Williams et al., 2007).
However, the use of a positive prompt does not mean that the recollected general
memories are themselves positive, and in fact such positively cued recollections are
often also negative in valence (e.g., I've never enjoyed parties; Dalgleish et al., 2007).avoidance and rumination (Williams et al., 2007). Consequently,
intervening to reduce bias toward negative overgeneral memories
may have a beneﬁcial effect on depressive symptoms via the
modiﬁcation of these intermediate cognitive processes that
contribute to depression.
There is good evidence that the tendency towards overgeneral
autobiographical recall in depression persists into remission
(Williams et al., 2007; for review see Sumner, Grifﬁth, & Mineka,
2010; although see Wessel, Meeren, Peeters, Arntz, &
Merckelbach, 2001 for a failure to replicate), even for those with
recurrent depression (Spinhoven, Bockting, Schene, Koeter,
Wekking, & Williams, 2006). This suggests that interventions to
correct overgenerality of personal recall are likely to have traction
not only in those in the midst of a depressive episode, but also for
those at risk of future episodes, potentially affording some pro-
tection against relapse or recurrence. The predominant approach to
reduce overgeneral memory bias is memory speciﬁcity training
(MEST). MEST involves repeated recall of speciﬁc personal mem-
ories to both positive and negative cues and prompts (see Footnote
1), in order to reduce the automaticity of overgeneral recall. The
training has been demonstrated to improve the recall of speciﬁc
memories in depressed samples (Neshat-Doost et al., 2013; Raes,
Williams, & Hermans, 2009), as well as other clinical groups
(Moradi et al., 2014). Furthermore, MEST has a beneﬁcial impact on
various proposed intermediate outcome variables including,
problem solving, rumination and cognitive avoidance (Raes et al.,
2009). Finally, improvements in memory speciﬁcity have been
shown to drive the reduction in depressive symptoms two months
later (Neshat-Doost et al., 2013). A scaled-up trial of MEST relative
to an active control condition is currently underway (Dalgleish
et al., 2014). As yet, MEST has not been employed in remitted
depressed samples as a putative preventive intervention.
Current approaches to reduce depressive risk by minimising
negative and overgeneral cognitive biases therefore appear to have
growing support. However, recent theory and research suggests
that these current programmes could beneﬁt from further reﬁne-
ment (Dalgleish & Werner-Seidler, 2014). One issue is that,
although negative overgeneralisations appear to be toxic in
depression, the ability to generalise and extrapolate positively from
speciﬁc experiences to broader themes also appears to be impaired
(Beck, 1967). There is good evidence that such positive general-
isations are associated with good mental health (Garland et al.,
2010) and there is therefore a compelling case for introducing
positive generalisation training into any autobiographical memory
based intervention for depression. Another issue is that it is not
only the inability to retrieve particular types of speciﬁc or general
memory that is associated with depressive risk, but also the
inability to alternate ﬂexibly between recall of general and speciﬁc
memories (Dritschel, Beltsos, & McClintock, 2013). This is because
general memories (even negative ones) have an important role in
day-to-day cognition, allowing us to utilise regularities across past
personal experience when making judgements and decisions.
Consequently, directly training individuals to ﬂexibly generate
either speciﬁc or general memories, as needed, may yield larger
therapeutic beneﬁts. In addition, directly training ﬂexibility in
memory retrieval, rather than speciﬁcity of memory retrieval, may
generalise to promote the ﬂexible use of other cognitive processes.
That is, ﬂuid movement between speciﬁc and general engagement
in self-relevant memories may transfer to enhanced ﬂexibility
across concrete and abstract processing of self-relevant informa-
tion. Indeed, this would be consistent with memory bias inﬂu-
encing depressive symptoms through intermediate processes such
as rumination (Sumner et al., 2010; Williams et al., 2007).
To this end, here we introduce a novel cognitive intervention,
MemFlex, which aims to enhance the ﬂexible retrieval of both
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between both types of recollection. Because generalised negative
recall is already a characteristic of depression, MemFlex focuses on
the ﬂexible recall of neutral and positive speciﬁc and general rec-
ollections, thus also seeking to offset the pervasive negative biases
in cognition that characterise the disorder and promote the rela-
tively impoverished ability for positive recollection.
As this is a novel programme, we begin by exploring the effects
of MemFlex through an un-controlled trial in line with guidance on
the development of complex interventions (Medical Research
Council, 2000). Because the overgeneral memory biases that are
the target of the intervention are known to persist into depression
remission, we chose to initially administer MemFlex to a remitted
sample (cf. concreteness training;Watkins et al., 2009) as wewould
expect greater cognitive engagement with the protocol in those not
burdened by clinical levels of symptoms. For intervention studies in
remitted depression, the gold-standard outcome is reduced
relapse/recurrence of depression over longer-term follow-up pe-
riods. Such a study design is premature for a novel intervention
such as MemFlex (Medical Research Council, 2000). Consequently,
instead, we have followed the protocol for the initial MEST study
(Raes et al., 2009) and focused on the effects of MemFlex on
proximal (overgeneral memory) and intermediate (problem solv-
ing, rumination, and cognitive avoidance) cognitive outcomes as
opposed to the distal outcome of risk for depression (although we
did monitor depressive symptoms throughout the trial). We also
examined the broader effect of training on executive control as
indexed by the ﬂuency of information retrieval on a verbal ﬂuency
task e a task that we know from previous research is associated
with individual differences in the ability to access speciﬁc auto-
biographical memories (Dalgleish et al., 2007). We hypothesised
signiﬁcant changes in the set of cognitive risk factors for depression
from pre- to post-intervention, such that overgeneral memory
would decrease, rumination would decrease, problem solving
would improve, and cognitive avoidance would decrease. Our
investigation of the effects of training on our ﬂuency measure was
more exploratory. Any effect of MemFlex on these target cognitive
processes would then serve as the foundation for a larger scale trial
examining the impact of the programme on depressive symptoms
and relapse, as it has for MEST (Dalgleish et al., 2014).
1. Method
1.1. Participants
Participants were 38 (30 female) individuals aged 21e71 years
(M¼ 44.32, SD¼ 14.50) whowere in remission from depression. By
this we mean that all participants had a lifetime diagnosis of Major
Depressive Disorder (MDD) but were not currently experiencing a
Major Depressive Episode (MDE) according to the Diagnostic and
Statistical Manual of Mental Disorders (DSM) criteria (American
Psychiatric Association, 2013), as indexed by the Structured Clin-
ical Interview for the DSM (SCID; First, Spitzer, Gibbon, &Williams,
2002; although the SCID uses DSM-IV criteria, no changes in MDE
criteria were made between the 4th and 5th editions of the DSM).
Inter-rater reliability was completed for 25% of SCIDs, and 100%
agreement was observed between raters on both MDE and MDD
diagnosis.
The sample was predominately White British (94.7%) and
currently employed (60.5%). Comorbid diagnoses were anxiety
disorders (n ¼ 14), posttraumatic stress disorder (n ¼ 2), past binge
eating disorder (n ¼ 1) and past substance/alcohol abuse (n ¼ 4).
The sample was predominately Caucasian (94.7%) and employed
(60.5%). As recommended for relapse prevention (National Institute
for Health and Care Excellence, 2009), 45% of participants werereceiving medication. Three participants attended weekly support
groups and three received monthly booster sessions of
psychotherapy.
Exclusion criteria were a current MDE, psychotic symptoms,
current alcohol/drug dependence, reported signiﬁcant suicidal
ideation, or reported signiﬁcant self-harm, all assessed by the SCID.
Individuals with a prior diagnosis of a personality disorder, head
trauma or organic brain lesions (according to their self-report) were
also excluded.1.2. Materials
1.2.1. Intervention
The MemFlex programme is predominately self-guided, and
consists of one 45-min orientation session with a facilitator fol-
lowed by six self-completed workbook sessions completed over a
one month period. During the orientation session, information was
provided about the negative, overgeneral autobiographical mem-
ory bias associated with depression. Individuals were encouraged
to reﬂect on their personal experience of this bias. Participants
were also educated about the role of autobiographical memory in
everyday life (e.g., how memories are used to guide problem
solving, to generate future plans, and also to build relationships
through sharing experiences with others) and the different ways in
which autobiographical memories are retrieved and used (i.e., as
speciﬁc memories or as general memories). Finally, the structure of
the workbook was previewed, and practice exercises were
completed with the aid of the facilitator. The participant was then
assisted in setting a schedule for workbook completion. The
guideline was that two sessions are completed per week over three
weeks.
Each of the six MemFlex workbook sessions follows an identical
format. The theory behind a particular skill is presented, followed
by examples, and ﬁnally, exercises for the individual to complete.
The workbook presents three key autobiographical memory skills:
Balancing, Elaboration and Flexibility. Balancing refers to restoring
balance to the ease with which different types of personal mem-
ories can be retrieved, such that ease of recollection of positive and
negative, speciﬁc and general memories, is comparable. As
depression is associated with a predisposition toward negative,
general recollection, the programme involves no practice in nega-
tive, generalised retrieval. After participants have developed their
skills in accessing positive speciﬁc memories, the programme en-
courages elaboration of concrete details of those positive memories.
Individuals are asked to describe internal experiences, such as
bodily sensations and emotions, and situational detail, such as the
presence of others and location of the event. This targets the
problem that positive recollection in depression often lacks sensory
and emotional richness and detail (Werner-Seidler & Moulds,
2011). Finally, the programme encourages ﬂexibility in alternating
between retrieving memories of different types. This is achieved by
requiring the individual to begin with a general memory, and
retrieve the related speciﬁc events, and vice versa. The individual is
also trained to identify the context in which a speciﬁc memory is
likely to be optimal (e.g., solving a problem), and in identifying
when a general memory is optimal (e.g., when evaluating the
strength of a friendship, or how important the friendship is to you,
after an argument with that friend). The individual is given
repeated practice via exercises targeting each of these three key
skills. The assessor viewed the workbook at the post-intervention
assessment to ensure that all sessions had been completed. Sev-
enty six percent of participants completed the entireworkbook and
84% completed four or more sessions.
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The AMT (Williams & Broadbent, 1986) is a cued-retrieval
assessment of overgeneral memory bias (or reduced speciﬁcity)
in which participants are asked to retrieve a speciﬁc memory (an
event located in time and place with a duration of less than a single
day) to each of a set of cue words. Overgeneral memory is indexed
by the number of speciﬁc memories retrieved during the task
(Dalgleish, Spinks, Yiend, & Kuyken, 2001; Raes et al., 2005, 2009).
We used parallel sets of the cue words compiled by Brittlebank,
Scott, Williams, and Ferrier (1993), which were matched on word
frequency. Cue sets were counterbalanced between pre- and post-
intervention assessments. At each assessment, participants were
asked to provide a speciﬁc memory in response to six positive and
six negative cue words. Cues were presented verbally and in writ-
ten form. Three practice trials were completed prior to the test
trials. A 30-s time limit was provided for memory retrieval. Par-
ticipants were prompted once if they generated an unclear
response (i.e., “Can you think of a speciﬁc time - one particular
event?”). Responses were audio-recorded and coded as speciﬁc,
general-extended (a memory of an event lasting longer than a
single day; e.g. a holiday), general-categoric (a memory summari-
zing a set of related events), semantic association (an non-memory
response to the cueword) or as an omission (Williams& Broadbent,
1986). Inter-rater-reliability of this coding for a random selection of
15% of memories was good (intraclass correlation
coefﬁcient ¼ 0.84).
1.2.3. Rumination response scale (RRS)
The RRS is a subscale of the Response Styles Questionnaire
(Treynor, Gonzalez, & Nolen-Hoeksema, 2003). This self-report
measure assesses the frequency of ruminative thoughts or actions
during depressed mood, and can be divided into three different
subscales: depression-related items, self-reﬂection, and brooding
(Hamilton et al., 2011; Treynor et al., 2003). Reliability and validity
of the RRS is satisfactory (Roelofs, Muris, Huibers, Peeters, & Arntz,
2006). Internal consistency in this sample was high, Cronbach's
a ¼ .95.
1.2.4. Means-ends problem solving test (MEPS)
The MEPS is a widely-used measure of the ability to think
strategically; that is, to plan in consecutive steps to achieve a spe-
ciﬁc aim (D'Zurilla, Nezu, & Maydeu-Olivares, 2004). We used the
abbreviated version of the MEPS (Marx, Williams,& Claridge, 1992;
Watkins & Baracaia, 2002), which has adequate alternate form
reliability with the full version (Spivack, Platt, & Shure, 1976). Par-
ticipants were presentedwith a social problem and an outcome and
asked to provide a stepwise solution to the situation that resulted in
the provided outcome. The given scenarios were: (1) gaining new
friends in the neighbourhood; (2) resolving a conﬂict with a friend;
(3) resolving a conﬂict with a partner; and (4) getting along with
the boss at work. Scenarios were counterbalanced between pre-
and post-assessment, with two scenarios presented at each time
point. The number of means (i.e., the number of discrete steps taken
to solve the problem) was recorded, along with the effectiveness of
the taken approach. Effectiveness for each scenario was deﬁned
using the criteria of D'Zurilla and Goldfried (1971); namely, the
maximization of favourable and minimization of unfavourable
short-term and long-term consequences on a personal and social
level. Inter-rater reliability was high regarding the relevant means
(intraclass correlation coefﬁcient ¼ 0.93) and satisfactory for the
overall effectiveness rating (intraclass correlation
coefﬁcient ¼ 0.72).
1.2.5. Cognitive Avoidance Questionnaire (CAQ)
The CAQ (Sexton & Dugas, 2008) is a 21-item self-reportmeasure indexing cognitive avoidance in the form of suppression,
transformation, substitution, distraction, and avoidance, of dis-
tressing thoughts/images. We used the total score in all analyses.
Higher scores indicate greater cognitive avoidance. The CAQ has
adequate psychometric properties (Sexton& Dugas, 2008). Internal
consistency in this sample for the total score was high, a ¼ .95.
1.2.6. Verbal ﬂuency task
The Verbal Fluency Task measures the ﬂuency of information
retrieval according to a set of discrete rules and was implemented
as a general measure of ﬂuency (Borkowski, Benton, & Spreen,
1967) and executive control (Snyder, 2013). Participants were
asked to generate as many words as possible with reference to a
speciﬁc category (e.g., ‘animals’, ‘or words beginningwith S’) within
1 min, without repetition. Versions of the task were counter-
balanced between assessment points. Scores were deﬁned as the
total number of words recalled minus the errors made (i.e., the
number of recalled words not in the speciﬁed category).
1.2.7. Symptom measures
The Beck Depression Inventory (BDI-II, Beck, Steer, & Brown,
1996) is a widely-used 21-item, self-report measure of depression
severity. The BDI-II has satisfactory validity and reliability (Storch,
Roberti, & Roth, 2004). The Beck Hopelessness Scale (BHS; Beck,
Weissman, Lester, & Trexler, 1974) was also administered to mea-
sure negative attitudes about the future, as reducing negativity in
recollection of the past may also change the way one sees the
future. The BHS consist of 20 true-false statements, and possesses
good reliability and validity (Beck et al., 1974). The Beck Anxiety
Inventory (BAI; Beck & Steer, 1993) was also administered as the
cognitive risk factors we targeted may also be associated with
anxiety (e.g., rumination; Starr & Davila, 2012). The self-report
scale is both reliable and valid (Beck & Steer, 1993).
1.2.8. General memory ability
At baseline, we administered the Verbal Paired Associates (VPA)
and Digit Span tasks to assess whether the sample evidenced any
general memory deﬁcits as these may impact performance on our
outcomemeasures, particularly the AMT. The VPA is a subtest of the
Wechsler Memory Scale (Wechsler, 2009) where participants learn
eight pairs of non-associated words across four trials. Immediate
and Delayed Recall was assessed to provide a measure of short-
term and long-term memory. Digit Span is a subtest of the
Wechsler Adult Intelligence Scale, which requires the individual to
maintain and reorder numbers in working memory (Wechsler,
2008). Both forward and backward Digit Span tests were
administered.
1.3. Procedure
Ethics approval was granted by the Cambridge Psychology
Research Ethics Committee. We advertised for participants in local
health services and through our research participation database.
Potential participants completed a phone screening to assess
eligibility, following which they were invited to visit the centre and
complete the SCID. In a second session, pre-intervention measures
were administered (Verbal Fluency Task, VPA, AMT, MEPS, Digit
Span, and the self-report measures) along with the workbook
orientation. Participants were then sent home with the workbook,
and were telephoned approximately 1.5 weeks later to address any
arising questions or difﬁculties with the workbook. Participants
returned to the centre approximately one month after the pre-
intervention session (M ¼ 35.64 days, SD ¼ 13.41 days) to com-
plete the post-intervention assessment. Participants received
approximately £39 for participation, with the exact amount
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Wewere unable to contact two participants at post-intervention
and thus experienced 5% attrition. Data were therefore analysed for
36 participants. Examination of pre-intervention measures indi-
cated that the sample was in the normal range (Wechsler, 2008,
2009) on our assessments of standard memory functioning; VPA
Immediate Recall (M ¼ 17.97, SD ¼ 7.75), VPA Delayed Recall
(M ¼ 6.24, SD ¼ 1.94), and Digit Span (M ¼ 19.24, SD ¼ 4.00).
Consistent with remitted depression (Paykel et al., 1995), depres-
sion symptoms at pre-intervention on the BDI-II were in the
‘minimum’ range (Beck et al., 1996), as were anxiety symptoms on
the BAI (Beck & Steer, 1993), and hopelessness scores on the BHS
were in the ‘mild range’ (Beck et al., 1974). Descriptive statistics are
presented in Table 1.
We used a repeated measures MANOVA with Time (pre-inter-
vention, post-intervention) as the within-subjects factor, with
appropriate follow-up univariate tests, to assess the family of
proximal (i.e., overgeneral memory) and intermediate (i.e., problem
solving, rumination, cognitive avoidance) effects of MemFlex.
Descriptive statistics are presented in Table 1. We employed a one-
tailed alpha as we had clear a priori predictions about the nature of
the anticipated cognitive changes, and the stable nature of each
trait and our prior experience with memory training programmes
(e.g., Moradi, Taghavi, Neshat-Doost, Yule, & Dalgleish, 2000;
Neshat-Doost et al., 2013) suggests it was highly unlikely that
performance would worsen (this had not been the case for any
previous memory training participants). A second exploratory
MANOVA was used to assess change in symptoms. In a ﬁnal
MANOVA, we examined broader cognitive ﬂuency, as indexed by
verbal ﬂuency.
The ﬁrst MANOVA showed a signiﬁcant multivariate effect of
Time, Pillai's Trace ¼ 0.70, F(7, 28) ¼ 9.20, p < .001. Follow-up
univariate analyses provided support for a signiﬁcant reduction in
overgeneral memory bias (i.e., increase in speciﬁcity), F(1,
34) ¼ 7.89, p ¼ .004, d ¼ 0.48, an increase in the number of means
used in problem solving, F(1, 34) ¼ 6.24, p ¼ .009, d ¼ 0.55, and in
the overall effectiveness of their problem solving, F(1, 34) ¼ 3.34,
p ¼ .038, d ¼ 0.33, and a decrease in cognitive avoidance, F(1,
34) ¼ 3.05, p ¼ .045, d ¼ 0.18, albeit with a small effect size (Cohen,
1992). Examination of the rumination subscales indicated that the
decrease in overall rumination, F(1, 34) ¼ 5.60, p ¼ .012, d ¼ 0.29,
was driven by improvements in both the depressive, F(1, 34)¼ 7.87,
p ¼ .004, d ¼ 0.33, and brooding subscales, F(1, 34) ¼ 5.28, p ¼ .014,
d ¼ 0.28. There was no signiﬁcant change in the self-reﬂectiveTable 1
Mean (standard deviation) score on for psychological symptom measures and main outc
Measure Pre-intervention
M (SD) 9
Beck depression inventory 11.18 (9.37) [8
Beck hopelessness scale 6.53 (5.59) [4
Beck anxiety inventory 9.42 (6.53) [7
Number of speciﬁc memories 7.97 (2.37) [7
Problem solving-means 2.19 (0.76) [1
Problem solving-effectiveness 3.61 (0.93) [3
Rumination 50.86 (15.54) [4
Rumination-depressive 28.33 (9.20) [2
Rumination-brooding 11.31 (4.11) [9
Rumination- self reﬂection 11.18 (3.72) [9
Cognitive avoidance 56.80 (18.82) [5
Note. 95% CI¼ 95% conﬁdence interval. Problem solving¼ Score on the abbreviated Mean
Rumination Response Style Scale (Treynor et al., 2003), Cognitive avoidance ¼ Total scosubscale of rumination, F(1, 34) ¼ 0.12, p ¼ .367.
In sum, signiﬁcant improvements were observed across all
cognitive risk factors.
The second exploratory MANOVA examining changes in symp-
toms from pre- to post-intervention, generated a non signiﬁcant
multivariate effect of Time, Pillai's Trace ¼ 0.08, F(5, 31) ¼ 0.52,
p ¼ .757. Examination of the univariate output revealed no signif-
icant change from pre- to post-intervention for depression symp-
toms, F < 1, hopelessness, F < 1, or anxiety symptoms, F(1,
35) ¼ 1.92, p ¼ .087. Finally, we were interested in whether the
programme would impact cognitive ﬂuency more broadly. How-
ever, no change was observed in verbal ﬂuency for the total score,
F < 1, nor for errors, F < 1.3. Discussion
This initial study has demonstrated the ability of a novel auto-
biographical memory-based intervention (MemFlex) to modify
multiple cognitive processes that are both linked to autobio-
graphical memory problems and also implicated in the onset and
maintenance of depression (Williams et al., 2007). We observed a
reduction in overgeneral memory bias, rumination and cognitive
avoidance, along with an improvement in social problem solving
from pre- to post-intervention. MemFlex had a small-sized effect
(Cohen, 1992) on cognitive avoidance, and a medium-sized effect
on all other cognitive risk factors, with the exception of the self-
reﬂective subscale of rumination where there was no signiﬁcant
change. No signiﬁcant improvement was observed in residual
psychological symptoms and effect sizes were trivial, but this was
not unexpected and symptomatology was not the target of the
programme as this was a remitted sample and symptom levels
were not high. Recruitment of our sample from both health services
and the wider community should see that these results generalise
well to the wider remitted population.
Developing novel interventions that have the potential to
reduce the risk of depression is an important goal for clinical
research. Providing evidence that MemFlex can impact proximal
and intermediate cognitive outcomes that are known to drive
depression provides a robust platform for larger later-stage trials,
using a randomised design and a longer follow-up period, in both
remitted and currently depressed samples. Such a trial for in-
dividuals acutely experiencing an episode of depression is now
underway (Hitchcock et al., 2015). The self-guided, workbook
format of MemFlex is also an advantage as it may aid the accessi-
bility of intervention. The programme is consequently considerably
lower in administration cost than current, therapist-guided pro-
grammes targeting memory bias (e.g., MEST). In contrast to currentome measures at pre- and post-intervention.
Post-intervention
5% CI M (SD) 95% CI
.10, 14.26] 10.25 (9.00) [7.21, 13.30]
.69, 8.37] 5.97 (5.93) [3.96, 7.98]
.27, 11.57] 8.42 (5.27) [6.64, 10.20]
.19, 8.75] 9.14 (2.54) [8.28, 10.00]
.94, 2.44] 2.60 (0.76) [2.34, 2.86]
.30, 3.92] 3.93 (1.06) [3.57, 4.29]
5.75, 55.97] 46.72 (13.28) [42.23, 51.21]
5.31, 31.35] 25.50 (7.84) [22.85, 28.15]
.96, 12.66] 10.25 (3.50) [9.07, 11.43]
.96, 12.40] 10.97 (3.71) [9.72, 12.23]
0.52, 63.08] 53.54 (18.28) [47.36, 59.73]
s-Ends Problem Solving Task (Watkins& Baracaia, 2002); Rumination¼ Score on the
re on the Cognitive Avoidance Questionnaire (Sexton & Dugas, 2008).
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therapy), MemFlex also does not require computer or internet ac-
cess, and can be completed in a time and place that is most
convenient for the individual. Theworkbook format also lends itself
well to administration to large groups, such as school classes. The
low-intensity format of the programmemay be beneﬁcial for those
who have difﬁculty attending face-to-face appointments or be
easily administered as an adjunct to more traditional depression
treatments. For example, the improvement we observed in rigid
cognitive biases suggests that completing MemFlex may provide a
strong complement to more intense cognitive therapy.
Although the results of this study are promising, there are some
factors that will need to be addressed when developing MemFlex
further. An outcome measure which indexes ﬂexible movement
between speciﬁc and general memories would provide amore ﬁne-
grained assessment of the ﬂexibility of memory retrieval (Dritschel
et al., 2013). Similarly, more extensive exploration of the effect of
the programme on broader cognitive ﬂexibility is needed, and a
more direct measure of abstract and concrete information pro-
cessing may index changes in processing ﬂexibility. Completion of a
Phase II randomised controlled trial with longer follow-up will
determine whether MemFlex is able to reduce the occurrence of
future depressive episodes. This study has provided initial evidence
in support of a novel cognitive intervention, MemFlex, in reducing
proximal and intermediate cognitive risk factors for depression.
This programme has promise as a cost-effective, low-intensity
option for reducing factors associated with depressive risk, and
improving access to psychological intervention.
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